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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1-This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 


DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[Field of the Invention] 

[0001] This invention relates to the pawl polishing machine which abrasives are made to reciprocate and 
polishes a pawl. 

[Description of the Prior Art] 

[0002] The pawl polishing machine which makes abrasives reciprocate by the motor is developed. This 
pawl polishing machine makes the polish plate which prepared abrasives in the front face reciprocate by 
the motor. A polish plate is connected with the reciprocating shaking table so that it can exchange. A 
shaking table is connected with the cam shaft which rotates by the motor through a lever. The lever on 
which the rotating cam shaft makes a lever reciprocate and reciprocates makes a shaking table 
reciprocate. A lever changes a revolution of a cam shaft into a reciprocating motion, and makes a shaking 
table reciprocate. Therefore, the lever was connected so that an end could be rotated to a cam shaft, and 
it is connected so that the other end can be rotated to a shaking table. 

[Problem(s) to be Solved by the Invention] 

[0003] It is difficult for the conventional pawl polishing machine which makes a polish plate reciprocate 
with the above structure to cover long duration and to make a shaking table reciprocate efficiently. That 
is because it has connected with both the cam shaft and the shaking table so that the ends of a lever can 
be rotated. In order to change rotation into a reciprocating motion, it is necessary to connect a lever with 
a cam shaft and a shaking table so that ends can be rotated. The joining segment of a lever and a cam 
shaft prepares a boss in a lever, and it is inserting it so that a cam shaft can be rotated to this boss. The 
lever and the joining segment of a shaking table prepared the revolving shaft also in the shaking table, 
and it inserted and they have connected this revolving shaft so that it can rotate to the boss of a lever. It 
is necessary to insert the connection structure which inserts a cam shaft and a revolving shaft in a boss, 
and is connected so that it can rotate so that a cam shaft and a revolving shaft can be smoothly rotated 
to a boss. It is because frictional resistance becomes large, the load of a motor becomes large and it 
becomes impossible to vibrate a shaking table efficiently, if the sliding friction of a cam shaft or a 
revolving shaft cannot rotate smoothly [ it is large and ]. In order to connect a cam shaft and a revolving 
shaft so. that it can rotate smoothly to a boss, it is necessary to prepare path clearance between a cam 
shaft, a revolving shaft, and a boss. However, the path clearance prepared here becomes the cause of 
reducing the oscillating effectiveness of a shaking table. That is because path clearance makes small the 
stroke to which a shaking table reciprocates. 

[0004] As mentioned above, in order to rotate a motor lightly, when path clearance is enlarged, it 
becomes impossible to vibrate a shaking table efficiently, and if path clearance is reversely made small, a 
revolution of a motor will become heavy and the load of a motor will become large. Even if path 
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clearance is large and it is small, it is not desirable. For this reason, in order to make path clearance into 
accuracy, it is necessary to fabricate a cam shaft, a revolving shaft, and the boss of a lever in a very high 
precision. The error of shaping precision is because path clearance is changed a lot. Furthermore, it 
wears out and path clearance becomes large as it is used, even if it adjusts path clearance to high degree 
of accuracy immediately after manufacturing and fabricates a cam shaft, a shaking table, and a lever. For 
this reason, it becomes difficult to vibrate a shaking table efficiently as it is used. 

[0005] Furthermore, if path clearance is large put in an awkward position, the evil to which the noise and 
an oscillation become large will also be generated. A cam shaft, a revolving shaft, and a boss collide, and 
the noise is generated, and it is because the impact which collides causes an oscillation. 

[0006] This invention is developed for the purpose of solving a fault in this way. The important object of 
this invention is to offer the pawl polishing machine which can make an oscillation and the noise small 
while being able to vibrate a shaking table efficiently by the motor. Moreover, other important objects of 
this invention are to make the load of a motor light and offer the pawl polishing machine which can 
reciprocate a shaking table efficiently over long duration. 

[Means for Solving the Problem] 

[0007] The electromotive pawl polishing machine of this invention is characterized by having the 
following peculiar configurations. 

(a) Build in the lever 8 which is connected with the cam shaft 15 which rotates by the motor 7 and this 
motor 7 inside a case 1, and reciprocates. 

(b) The shaking table 3 is arranged in the exterior of a case 1 so that it can reciprocate. 

(c) The top face of a shaking table 3 is equipped so that the desorption of the polish plate 12 can be 
carried out. 

(d) The lever 8 connected with the underside of a shaking table 3 is really fabricated with hard plastics by 
the shaking table 3. 

(e) A lever 8 is extended in the reciprocating motion direction of a shaking table 3, and has horizontal slit 
8a connected with a cam shaft 15 at a head. 

(f) Horizontal slit 8a is extended and prepared in the oscillating direction of a lever 8, and the direction 
which intersects perpendicularly. 

[0008] The electromotive pawl polishing machine of claim 2 of this invention is carrying out opening of 
the vertical slit 9 extended in the reciprocating motion direction of a shaking table 3 to the case 1 where 
it is located under the shaking table 3. The shaking table 3 really fabricated on the underside connection 
hook 3a which slides on the vertical slit 9 of a case 1, and has prepared it in it. 

[0009] The electromotive pawl polishing machine of claim 3 of this invention provides the elastic 
projection 10 which carries out elastic deformation so that it may project on the underside of a shaking 
table 3. It is case 1 front face and the smooth side 11 on which this elastic projection 10 slides is 
established in the underside of a shaking table 3. 

[0010] The electromotive pawl polishing machine of claim 4 of this invention has prepared two or more 
attachment crevice 3c which attaches the polish plate 12 in an orientation and connects it with the top 
face of a shaking table 3. Attachment projection 12a prepared in the underside of the polish plate 12 was 
inserted in this attachment crevice 3c, and the polish plate 12 is connected with it in the orientation. 
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[0011] The electromotive pawl polishing machine of claim 5 of this invention equips the front face of a 
filler sheet 13 with the polish plate 12 which is carrying out the laminating of the polish sheet 14. 

[Embodiment of the Invention] 

[0012] Hereafter, the example of this invention is explained based on a drawing. However, the example 
shown below does not illustrate the pawl polishing machine for materializing the technical thought of this 
invention, and this invention does not specify a pawl polishing machine as the following. 

[0013] Furthermore, this description has appended the number corresponding to the member shown in 
an example to the member shown in "the column of a claim", and "the column of The means for solving 
a technical problem" so that it may be easy to understand a claim. However, there is never nothing what 
specifies the member shown in a claim as the member of an example. 

[0014] the pawl polishing machine shown in the side elevation of drawing 1 , the rear view of drawing 2 , 
the sectional view of drawing 3 , and the front view showing the condition of having opened the case 1 of 
drawing 4 is long and slender in the whole case 1 configuration - it is supposed that it is cylindrical. A 
case 1 consists of inner case 1A inserted in outside case IB and outside [ this ] case IB. Outside case IB 
has equipped with the cap 2 at a head free [ desorption ]. Inner case 1A is a product made from plastics, 
and outside case IB and cap 2 are thin metal cylinders which blockade bottoms, such as aluminum and 
stainless steel. 

[0015] Inner case 1A consists of bottom case lb and case when opening on top face of bottom [ this ] 
case lb is blockaded la. Inner case 1A made some heads thin, and it has connected them so that a 
shaking table 3 can be reciprocated to a part for a point. Bottom case lb has established the battery 
compartment 5 which contains a cell 4 free [ desorption ] in the back end section, as shown in the 
decomposition perspective view of drawing 5 . Furthermore, bottom case lb is mostly taken as the 
configuration except a part for a point which can be inserted that there is no clearance in case IB 
cylinder-like outside by making the whole into the shape of a cylindrical shape. Bottom case lb inserts in 
outside case IB a part of whole battery compartment 5 and actuation room 6 blockaded by top case la, 
and blockades desorption opening of a battery compartment 5. A part of actuation room 6 is blockaded 
by the duplex by top case la, Desorption opening of a battery compartment 5 is blockaded only by 
outside case IB. 

[0016] The lever 8 which is connected with the cam shaft 15 which rotates by the motor 7 and this motor 
7, and reciprocates is made to build in the interior of inner case 1A. The shaking table 3 is connected 
with the exterior of inner case 1A so that it can reciprocate. A shaking table 3 and a lever 8 are really 
fabricated with rigid plastics, such as polypropylene, polyethylene, and nylon, and are manufactured, a 
shaking table 3 and a lever 8 can be rotated - as it is not connected. The shaking table 3 and lever 8 
which really fabricated and were manufactured constitute the whole from one parts. 

[0017] As shown in drawing 3 and drawing 4 , a shaking table 3 is arranged in the outside of a case 1, 
and a lever 8 is arranged in the interior of a case 1. The lever 8 of drawing is fabricated in the shape of L 
character, is really fabricated on the base of a shaking table 3, and is fixed to it. As a condition which 
sandwiches top case la from inside and outside by the internal lever 8 and the external shaking table 3, 
the pawl polishing machine of drawing has connected the lever 8 and the shaking table 3 so that it can 
reciprocate to top case la. 

[0018] Top case la is extended in the reciprocating motion direction of a shaking table 3, and is carrying 
out opening of the vertical slit 9 to the part located under the shaking table 3. It is inserting in this 
vertical slit 9 so that a lever 8 can be reciprocated. The lever 8 really fabricated by the shaking table 3 is 
inserted in this vertical slit 9, and top case la is equipped with it. 
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[0019] As shown in drawing 3 and drawing 6 , the shaking table 3 projected on the underside, really 
fabricated connection hook 3a, and provides it. Connection hook 3a is connected so that it may slide on 
the vertical slit 9 of top case la and may not separate from a shaking table 3 from top case la, and so 
that it can reciprocate. The condition that connection hook 3a is connected with top case la is shown in 
the cross-sectional view of drawing 7 . Connection hook 3a of this drawing has prepared the stop section 
which projects on the outside of a point. The stop section slides on the inner surface of top case la, and 
a shaking table 3 is connected so that it can reciprocate to top case la. Connection hook 3a can carry out 
elastic deformation. Elastic deformation of the connection hook 3a is carried out, and desorption is 
carried out to the vertical slit 9. the shaking table 3 of this structure puts connection hook 3a into the 
vertical slit 9, and is easy - and it can connect with top case la so that it can reciprocate easily and 
smoothly. 

[0020] It projected on the underside and the shaking table 3 provides in it the elastic projection 10 which 
carries out elastic deformation, as shown in drawing 8 and drawing 9 . It is for making a shaking table 3 
reciprocate along with top case la smoothly. The shaking table 3 shown in the top view of drawing 8 
prepares U slit 3b, and is considering the inside as the elastic projection 10. The elastic projection 10 has 
prepared heights 10a which projects on the underside, and slides this heights 10a on the smooth side 11 
of the front face of a case 1. The smooth side 11 on which the elastic projection 10 slides is a top case la 
front face, and is established in the underside of a shaking table 3. the shaking table 3 of this structure 
contacts the smooth side 11 of a case 1 locally in heights 10a of the elastic projection 10 - making - 
smooth - low - it can reciprocate in the noise condition. A shaking table 3 and a lever 8 are in the 
condition which does not almost have a clearance, and are because it reciprocates on both sides of top 
case la. 

[0021] As shown in drawing 3 and drawing 7 , a shaking table 3 is connected so that the desorption of 
the polish plate 12 can be carried out. In order to connect the polish plate 12 with an orientation, two or 
more attachment crevice 3c is prepared in the top face of a shaking table 3. The shaking table 3 of 
drawing 9 was detached in the oscillating direction, and has prepared two attachment crevice 3c. The 
polish plate 12 projected on the base, and attachment projection 12a inserted in this attachment crevice 
3c was really fabricated, and it has prepared it. Attachment projection 12a of the polish plate 12 is 
inserted in attachment crevice 3c of a shaking table 3, and the polish plate 12 is connected with the 
orientation of a shaking table 3. 

[0022] Furthermore, desorption hook 12b was really fabricated to the perimeter, and the polish plate 12 
provides it in it so that it may not separate in the condition of having connected with the shaking table 3. 
Drawing 10 is the bottom view of the polish plate 12. The polish plate 12 of this drawing has prepared 
desorption hook 12b in both sides. As 3d of wearing crevices of a shaking table 3 is equipped and it is 
shown in the sectional view of drawing 7 , desorption hook 12b fastens the both sides of a shaking table 
3 elastically, and connects the polish plate 12 with a shaking table 3. The polish plate 12 of this structure 
can be connected so that it may not separate in the orientation of a shaking table 3 simply. The filler 
sheet 13 was pasted up, the laminating of the polish sheet 14 was carried out to the top face of this filler 
sheet 13, and it is prepared in the top face of the polish plate 12 on it. 

[0023] The lever 8 really fabricated by the shaking table 3 is in the condition which is not tilted, and 
reciprocates with a cam shaft 15. In order to make it reciprocate in the condition of not making a lever 8 
tilting, as shown in drawing 4 and drawing 6 , horizontal slit 8a connected with a cam shaft 15 is 
provided at the head of a lever 8. Horizontal slit 8a is extended and prepared in the oscillating direction 
of a lever 8, and the direction which intersects perpendicularly. The width of face of horizontal slit 8a is 
almost equal to the outer diameter of a cam shaft 15. It is for sliding a cam shaft 15 on the inner surface 
of horizontal slit 8a, and making a lever 8 reciprocate. Opening of the horizontal slit 8a is carried out for a 
long time than the stroke of the reciprocating lever 8 so that a cam shaft 15 can be rotated, without 
making a lever 8 tilt. This cam shaft 15 will slide on the inside of horizontal slit 8a, and the lever 8 of this 
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structure will reciprocate, if the eccentric gearing 16 rotates and the cam shaft 15 which carried out 
eccentricity rotates. 

[0024] The eccentric gearing 16 which has connected the lever 8 is connected so that it can rotate to top 
case la. The pawl polishing machine shown in drawing 3 and drawing 4 has connected the reduction 
gear 17 which meshes and rotates with the bevel gear 18 of a motor 7 to top case la, and the eccentric 
gearing 16 which rotates to this reduction gear 17. If top case la is connected with bottom case lb, a 
reduction gear 17 meshes with the bevel gear 18 of a motor 7, and it will be in the condition that the 
eccentric gearing 16 rotates. 

[0025] Since the battery compartment 5 of bottom case lb is inserted in outside case IB and blockades 
desorption opening, it makes the base dual structure. The extended lead plate 19 is fixed to the outside 
of bottom case lb using this dual structure. The extended lead plate 19 is wired between bottom case lb 
and outside case IB. As shown in drawing 3 , the extended lead plate 19 bends the back end up, makes 
bottom case lb penetrate inside from an outside, and is contacted to the back end pole of a cell 4. As 
shown in drawing 5 , the head of the extended lead plate 19 is cut in the shape of a KO character, 
penetrates bottom case lb inside from an outside, and projects. This lobe is used together by the contact 
of a slide switch 20 in accordance with the inner surface of bottom case lb. 

[0026] The slide switch 20 which is connected between a cell 4 and a motor 7 and controls a revolution 
of a motor 7 consists of switch knob 20A with which it is equipped so that it can slide on the outside of 
bottom case lb, switch-plate 20B which is connected with this switch knob 20A, and reciprocates 
together, and sliding child 20C connected with switch-plate 20B. Switch knob 20A made the slit 22 of 
bottom case lb penetrate a longitudinal rib 21, and is connected with switch-plate 20B. Switch-plate 20B 
is really fabricating the hook 23 at a head so that it can reciprocate in the condition of being moderate. 
Hook 23 reciprocates exceeding the heights 24 really fabricated by bottom case lb, and carries out 
moderation ****. Sliding child 20C is connected with switch-plate 20B, reciprocates together with switch- 
plate 20B, and is making the head which branched to two forks project caudad. The lobe at the head of a 
fork road of ******** contacts both the extended lead plate 19 and the medium lead plate 25, and 
sliding child 20C makes a slide switch 20 an ON state. 

[0027] Bottom case lb had the septum 26 on the boundary of a cell 4 and a motor 7, and has equipped 
the septum 26 with the electrode plate 27. The electrode plate 27 connects the head pole of a cell 4 to a 
motor 7. The pawl polishing machine shown in drawing connected the head pole of a cell 4 to the motor 
7 directly with the electrode plate 27, and the back end pole of a cell 4 is connected to a motor 7 through 
the extended lead plate 19, a slide switch 20, and the medium lead plate 25. 

[0028] Bottom case lb is really fabricating the rib 28 for positioning to the inner surface of the actuation 
room 6, in order to equip an orientation with a motor 7. The motor 7 is fixing bevel gear 18 to a revolving 
shaft, is in the condition which equipped the orientation of the actuation room 6 with the motor 7, 
connects top case la with bottom case lb, and connects bevel gear 18 with the reduction gear 17 with 
which top case la was equipped. 

[0029] Outside case IB has formed the notch 29 to which it shows switch knob 20A in opening. Bottom 
case lb shows switch knob 20A to this bending section 29, and is connected with the orientation of 
outside case IB. 

[Effect of the Invention] 

[0030] The pawl polishing machine of this invention electric type has the features which can make an 
oscillation and the noise small while being able to reciprocate a shaking table efficiently by the motor. 
The lever which it was arranging the shaking table so that it could reciprocate to the exterior of a case, 
while building in in a case the lever which the electromotive pawl polishing machine of this invention is 
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connected with the cam shaft which rotates by the motor, and reciprocates, and was connected with the 
underside of a shaking table is because it is really fabricated with hard plastics by the shaking table. The 
pawl polishing machine of this structure reduces components mark, and has the features which assemble 
simply and are made while being able to fabricate it very easily like before, without fabricating joining 
segments, such as this, in a high precision, since the shaking table and the lever are really fabricated. 
And the lever really fabricated by the shaking table has the features that the reciprocating motion of a 
lever can be transmitted to a shaking table certainly and efficiently. Furthermore, like before, since an 
oscillation does not occur in the joining segment, the lever really fabricated by the shaking table is 
equipped also with the features which and can be used comfortably. [ the noise resulting from this ] 

[0031] Furthermore, the pawl polishing machine of this invention makes the load of a motor light, and 
has the features which can reciprocate a shaking table efficiently over a long time. That is because the 
horizontal slit connected with a cam shaft is extended and prepared at the head of the lever extended in 
the reciprocating motion direction of a shaking table in the oscillating direction of a lever, and the 
direction which intersects perpendicularly while the pawl polishing machine of this invention really 
fabricates a shaking table and a lever with hard plastics. The pawl polishing machine of this structure is 
the horizontal slit prepared at the head of a lever, changes rotation of a cam shaft into a reciprocating 
motion, and, in addition to the ability to reciprocate a lever certainly, the reciprocating motion of a lever 
can be efficiently transmitted to the really fabricated shaking table. Therefore, the pawl polishing 
machine of this invention makes the load of a motor light, makes a lever reciprocate smoothly, and, 
moreover, can realize the features which can reciprocate a shaking table efficiently. 

DESCRIPTION OF DRAWINGS 


[Brief Description of the Drawings] 

[Drawing 1] The side elevation of the pawl polishing machine of the example of this invention 

[Drawing 2] Rear view of the pawl polishing machine shown in drawing 1 

[Drawing 3] The sectional view of the pawl polishing machine shown in drawing 1 

rDrawino 4] the part which shows the condition of having opened the case of the pawl polishing machine 
shown in drawing 2 — a cross-section front view 

[Drawing 5] The decomposition perspective view of the pawl polishing machine shown in drawing 1 

[Drawing 61 The expansion perspective view showing the really [ of the pawl polishing machine shown in 
drawing 3 ] fabricated shaking table, and a lever 

[Drawing 71 The expanded sectional view showing the connection structure of a shaking table and an 
upper case 

[Drawing 81 The expansion top view of a shaking table shown in drawing 6 

[Drawing 9] The expansion bottom view of a shaking table shown in drawing 6 

[Drawing 10] The expansion bottom view of the polish plate of the pawl polishing machine shown in 
drawing 3 
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[Description of Notations] 

I -- Case 1A - Inside case IB - Outside case 
la - Top case lb -- Bottom case 

2-- Cap 

3 - Shaking table 3a - Connection hook 3 b-U slit 
3c - Attachment crevice 3d — Wearing crevice 

4 Cell 

5 - Battery compartment 

6 - Drive room 

7 - Motor 

8 - Lever 8a - Horizontal slit 
9 -Vertical slit. 

10 - Elastic projection 10a - Heights 

II - Smooth side 

12 - Polish plate 12a - Attachment projection 12b - Desorption hook 

13 - Filler sheet 

14 - Polish sheet 

15 - Cam shaft 

16 - Eccentric gearing 

17 - Reduction gear 

18 - Bevel gear 

19 - Extended lead plate 

20 Slide switch 20A - Switch knob 20B - Switch plate 
20C - Sliding child 

21 - Longitudinal rib 

22 - Slit 

23 - Hook 

24 Heights 

25 - Middle lead plate 

26 - Septum 

27 - Electrode plate 

28 - Rib 

29 - Notch 


CLAIMS 


[Claim(s)] 


[Claim 1] The electromotive pawl polishing machine characterized by having all the following 
configurations. 

(a) Build in the lever (8) which is connected with the cam shaft (15) which rotates by the motor (7) and 
this motor (7) inside a case (1), and reciprocates. 

(b) The shaking table (3) is arranged in the exterior of a case (1) so that it can reciprocate. 

(c) The top face of a shaking table (3) is equipped so that the desorption of the polish plate (12) can be 
carried out. 
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(d) The lever (8) connected with the underside of a shaking table (3) is really fabricated with hard 
plastics by the shaking table (3). 

(e) A lever (8) is extended in the reciprocating motion direction of a shaking table (3), and has the 
horizontal slit (8a) connected with a cam shaft (15) at a head. 

(f) The horizontal slit (8a) is extended and prepared in the oscillating direction of a lever (8), and the 
direction which intersects perpendicularly. 

[Claim 2] The electromotive pawl polishing machine indicated by claim 1 which the case (1) where it is 
located under the shaking table (3) is carrying out opening of the vertical slit (9) extended in the 
reciprocating motion direction of a shaking table (3), and really fabricated the connection hook (3a) 
which slides on this vertical slit (9) in the underside of a shaking table (3), and has prepared it in it. 

[Claim 3] The electromotive pawl polishing machine indicated by claim 1 which is arranging in the 
underside of a shaking table (3) the smooth side (11) on which projected on the underside of a shaking 
table (3), and has prepared the elastic projection (10) which carries out elastic deformation in it, and this 
elastic projection (10) is slid on the case (1) front face. 

[Claim 4] The electromotive pawl polishing machine indicated by claim 1 which has established two or 
more attachment crevices (3c) which attach and connect a polish plate (12) with an orientation in the top 
face of a shaking table (3), inserts in this attachment crevice (3c) the attachment projection (12a) 
prepared in the underside of a polish plate (12), and connects a polish plate (12) with an orientation. 

[Claim 5] The electromotive pawl polishing machine indicated by claim 1 to which the polish plate (12) is 
carrying out the laminating of the polish sheet (14) on the surface of the filler sheet (13). 
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ABSTRACT : 

PROBLEM TO BE SOLVED: To reduce vibration and noise by efficiently 
driving a 

vibrating base by a motor and to efficiently reciprocate the vibrating 
base for 

many hours by reducing the load of the motor. 

SOLUTION: An electric nail polisher incorporates a motor 7 and a 
lever 8 

reciprocated being connected to a camshaft 15 driven by the motor 7, 
inside a 

case 1. A vibrating base 3 is reciprocatively disposed outside the 
case 1. A 

polishing plate 12 is detachably mounted on the upper face of the 
vibrating 

base 3 . The lever 8 connected to the lower face of the vibrating base 
3 is 

integrally formed at the vibrating base 3 using a hard plastic. The 
lever 8 

extends in the reciprocating direction of the vibrating base 3 and has 


lateral slit 8a connected to the camshaft 15, at the tip. The lateral 
slit 8a 

is provided extending in an orthogonal direction to the vibrating 
direction of 
the lever 8 . 
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